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7ZR(OHFWURGHV/RZ9ROWDJH,QSXW((*$PSOLILHU
IRU%UDLQ&RPSXWHU,QWHUIDFH
<47DQ),EUDKLPDQG00RJKDYYHPL
'HSDUWPHQWRI%LRPHGLFDO(QJLQHHULQJ)DFXOW\RI(QJLQHHULQJ8QLYHUVLW\RI0DOD\D.XDOD/XPSXU0DOD\VLD
'HSDUWPHQWRI(OHFWULFDO(QJLQHHULQJ)DFXOW\RI(QJLQHHULQJ8QLYHUVLW\RI0DOD\D.XDOD/XPSXU0DOD\VLD


$EVWUDFW²7KLVSDSHUGHVFULEHVWKHGHYHORSPHQWRIDEL
SRODU ((* DPSOLILHU GHVLJQHG VSHFLILFDOO\ IRU XVH LQ D EUDLQ
FRPSXWHULQWHUIDFH %&, 7KH GHVLJQ SULQFLSOH RI DPSOLILHU LV
EDVHRQDGLIIHUHQWLDO DPSOLILHU IROORZHGZLWKPXOWLSOHJDLQ DP
SOLILHU XQLWV 7KH DPSOLILHU JDLQ LV HDVLO\ PRGLILHG WR DPSOLI\
RWKHU ELRSRWHQWLDO VLJQDOV7KHGHVLJQ FLUFXLWPHHWV WKH UHTXLUH
PHQW RI ORZ SRZHU FRQVXPSWLRQ KLJK JDLQ DQG ORZ IUHTXHQF\
UHVSRQVH
,,1752'8&7,21
%UDLQFRPSXWHULQWHUIDFH%&,LVDFRPPXQLFDWLRQV\VWHP
WKDWGRHVQRWGHSHQGRQWKHEUDLQ¶VQRUPDORXWSXWSDWKZD\VRI
SHULSKHUDOQHUYHVDQGPXVFOHV%&,HPSOR\VHLWKHU((*DFWLY
LW\UHFRUGHGIURPWKHVFDOSRUWKHDFWLYLW\RILQGLYLGXDOFRUWLF
DO QHXURQV UHFRUGHG IURP LPSODQWHG HOHFWURGHV >@ %&, KDV
EHHQ LQWURGXFHG WR UHFRUG WKH ((* VLJQDOV IURP VXEMHFW DQG
SURFHVVWKHUHFRUGHGVLJQDOVIRUIXUWKHUDSSOLFDWLRQ
$ FRPSOHWH ((* VLJQDO DFTXLUH V\VWHP FRQVLVWV RI ((*
VRXUFHDPSOLILHUILOWHUV$'FRQYHUWHUDQGDGLVSOD\
%HFDXVH((*VLJQDOKDVDYHU\ORZOHYHORIYROWDJHUDQJ
LQJ IURP9 WR P9 >@ LW KDV WR EH DPSOLILHG WRPDNH
FRPSDWLEOH ZLWK RWKHU GHYLFHV VXFK DV GLVSOD\V UHFRUGHUV RU
$& FRQYHUWHUV IRU FRPSXWHUL]HG HTXLSPHQW$ VSHFLILF KLJK
JDLQDPSOLILHUJDLQRILVUHTXLUHGWRERRVW
VLJQDOVWUHQJWKXSWRDQDFFHSWDEOHOHYHOUHTXLUHGDVDQLQSXW
WRUHFRUGLQJGHYLFHV
%HVLGHV((*RWKHU LPSRUWDQW ELRSRWHQWLDO LQ FOLQLFDO WHVWV
VXFK DV HOHFWURFDUGLRJUDP (&* HOHFWURP\RJUDP (0*
HOHFWURRFXORJUDP(2*HWFDUHDOVRJHQHUDWHGLQORZYROWDJH
UDQJH7KXV YDULDEOHJDLQDPSOLILHUFDQHDVLO\EHHQRSHUDWHG
WRDFTXLUHYDULRXVELRSRWHQWLDOVLJQDOV
&RPPRQO\ D JRRG DPSOLILHU UHTXLUHV VPDOO LQ GLPHQVLRQ
DQG ORZSRZHUFRQVXPSWLRQ >@6PDOOGLPHQVLRQVRIGHVLJQ
HQDEOH WKH PRGXOHV WR EH XVHG LQ DOO NLQGV RI SRUWDEOH DQG
WHOHPHWU\ PHDVXUHPHQWV0LQLPXP SRZHU FRQVXPSWLRQ HQD
EOHWKHDPSOLILHUXVLQJEDWWHULHVVXSSO\LWLVJUHDWO\LPSURYHG
VDIHW\EHFDXVHQRKLJKYROWDJHVSUHVHQWLQWKHDPSOLILHUFDEL
QHWIXUWKHUPRUHEDWWHULHVVXSSO\µFOHDQ¶VXSSO\YROWDJHZLWK
RXWQRLVH
2YHUWKHGHFDGHVYDULRXVELRSRWHQWLDODPSOLILHUVKDGEHHQ
GHVLJQHGE\ UHVHDUFKHUV WR UHFRUG WKHELRSRWHQWLDO VLJQDOV >
@ ,Q WKHVH SURSRVHG GHVLJQV DPSOLILFDWLRQ RI ELRSRWHQWLDO
ZLWKGLIIHUHQWLDODPSOLILHULVDOPRVWDQD[LRP
%HVLGHV WKHGLIIHUHQWLDODPSOLILHU WKHUHVHDUFKHUVKDG WULHG
WRLPSURYHWKHFLUFXLWSHUIRUPDQFHE\YDULRXVGHVLJQVZKLFK
ZLOOEHGLVFXVVHGIROORZLQJ

/RZSRZHUVXSSO\GHVLJQ>@

7KHVH GHVLJQV KDG RSHUDWHG LQ YROWDJH DURXQG 9 WR
PD[LPXP9$OORIWKHFLUFXLWLVVXLWDEOHWRRSHUDWHE\
EDWWHULHVVXSSO\DQG WKHQHQDEOHVSRUWDEOHRSHUDWLRQ,W
LVFOHDUWKDWLQWKHSRUWDEOHHTXLSPHQW+]QRWFKILO
WHUDQGLVRODWLRQDPSOLILHUFDQEHDYRLGHG

$&FRXSOLQJWRILOWHUDQ\GFYROWDJH>@

%LRSRWHQWLDOVLJQDODFTXLVLWLRQDOZD\VLQWKHFRQGLWLRQ
WRFROOHFW ORZ OHYHODF VLJQDOV LQ WKHSUHVHQFHRIFRP
PRQPRGH QRLVH DQG GF YROWDJH 7KXV DFFRXSOLQJ
WHFKQLTXHLVUHTXLUHGWRH[WUDFW WKHDFVLJQDODQGUHMHFW
FRPPRQPRGHQRLVHDQGGFYROWDJH

'ULYHQULJKWOHJFLUFXLW>@

'5/ FLUFXLW LV XVHG WR FDQFHO WKH FRPPRQPRGH SR
WHQWLDO RI WKH ERG\ ,Q LGHDO FDVH WKH FRPPRQPRGH
VLJQDOVKRXOGGULYHWR]HURE\WKH'5/FLUFXLW
+RZHYHU WKH FLUFXLW VWLOO KDV VRPHGUDZEDFNV6RPH
UHVLGXDOFRPPRQPRGHSRWHQWLDOEHWZHHQWKHERG\DQG
HDUWK DOZD\V PHDVXUHG 5HGXFHG UHMHFWLRQ RI KLJKHU
KDUPRQLF RI WKH LQWHUIHUHQFH ZDV QRWLFHG DV ZHOO DV
VRPHFLUFXLWLQVWDELOLW\

6LPSOHGHVLJQWRPLQLDWXUL]HWKHGHVLJQ>@

$GHVLJQRIDPSOLILHUZLWKIHZSDUWVHQDEOHVWKHPRG
XOHVEHHQPLQLDWXUL]HGDQGIDEULFDWHGLQWR3&%SULQWHG
FLUFXLW ERDUG %HVLGHV WKH GHVLJQ VKRXOG EH HDV\ WR
PRGLI\WRVXLWRWKHUELRSRWHQWLDODFTXLVLWLRQ

/RZQRLVHFLUFXLW>@

%LRSRWHQWLDO FRPPRQO\ UDQJLQJ LQ YHU\ ORZ OHYHU YRO
WDJH FRPPRQZKLWH QRLVHPD\ HDVLO\ DIIHFW WKH LQWHU
HVWHG VLJQDO 7KXV KLJKSDVV DQG ORZSDVV ILOWHUV DUH
SUHIHUDEOHWRSODFHLQWKHFLUFXLW


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+LJKFRPPRQPRGHUHMHFWLRQUDWLR&055>@

,W LV LPSRUWDQW WR UHMHFW WKH LQSXW VLJQDO FRPPRQ WR
ERWKLQSXWVDQGWKHFKDOOHQJHRIWKHGHVLJQLVWRUHDFK
DKLJK&055ZLWKRXWDQ\WULPPLQJV

7KUHH RSDPS DPSOLILHU LQWHJUDWHG FLUFXLW ,& FKLSV KDG
EHHQZLGHO\XVHGLQWKHGHVLJQVKRZHYHUWKHVH,&LVQRORQJ
HU VXLWDEOH ZKHQ D PRQRSRODU PHDVXUHPHQW LV UHTXLUHG >@
)XUWKHUPRUH WKHFRPPHUFLDO ,&FKLSVKDGKDGVSHFLILFYDOXH
RIJDLQZKLFKKDGEHHQSUHVHWLQLWLDOO\DQGGRQRWPHHWZLWK
WKH ELRSRWHQWLDO VLJQDO UHTXLUHPHQWV0RGLILFDWLRQV RI FLUFXLW
DUHQHHGHGWRDGDSWWKHVHDPSOLILHUVWRWKHDSSOLFDWLRQV
7KHUHIRUHLWUDLVHGWKHLGHDWRGHVLJQDQGGHYHORSDQ((*
DPSOLILHU XVLQJ WKH GLVFUHWH FRPSRQHQWV VXFK DV WUDQVLVWRU
UHVLVWRUDQGFDSDFLWRULQVWHDGRI,&FKLSV
%\XVLQJWKHWUDQVLVWRUV WKHDPSOLILHUFKDUDFWHULVWLFFDQEH
HDVLO\GHVLJQHGDQGVHW WR WKHGHVLUHGYDOXHVZLWK WKHKHOSRI
UHVLVWRUV DQG FDSDFLWRUV 7KXV WKH DPSOLILHU FDQ EH SHUIHFWO\
PDWFKHGWRWKHELRSRWHQWLDOVLJQDODSSOLFDWLRQVUHTXLUHPHQWV
,,7+(352326(''(6,*1('&,5&8,7
7KHSURSRVHGGHVLJQHGFLUFXLWLVWKHDGDSWLYHLGHDIURPWKH
UHVHDUFKHUV$\DNLHWDO >@ LQ WKHLUGHVLJQ IRUDPXOWLVWDJH
PLFURZDYHWUDQVLVWRUDPSOLILHU
$VVWDWHGEHIRUHGLIIHUHQWLDODPSOLILHULVWKHPDLQFRUHIRUD
ELRSRWHQWLDO DPSOLILHU WR LQFUHDVH WKH JDLQ RI WKH DPSOLILHU
VRPH JDLQ DPSOLILFDWLRQ XQLWV FDQ EH DGGHG DV UHTXLUHG WR
DFKLHYHGHVLUHGJDLQ+LJKSDVVDQGORZSDVVILOWHULVDGGHGLQ
WKHFLUFXLWLQRUGHUWRILOWHURXWWKHQRLVH7KHDPSOLILHGVLJQDO
LV WKHQ FRQQHFWHG WR FRPSXWHU YLD D GDWD DFTXLVLWLRQ FDUG
'$4 FDUG DV LOOXVWUDWHG LQ WKH EORFN GLDJUDP )LJ  7KH
RYHUDOOSURSRVHGGHVLJQFLUFXLWLVDVVKRZQLQ)LJ

'LIIHUHQWLDO
DPSOLILHU
 0XOWLVWDJH
JDLQDP
SOLILHU
 )LOWHU  '$4WR&RPSXWHU

'LVSOD\
)LJ2YHUDOOEORFNGLDJUDPRIWKH%&,V\VWHP






)LJ3URSRVHGGHVLJQHGFLUFXLW
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$'LIIHUHQWLDODPSOLILHU
7KHSURSRVHGGHVLJQHGFLUFXLWZDVGLUHFWO\FRQVWUXFWHGXV
LQJ WKH FRQYHQWLRQDO WUDQVLVWRUV UHVLVWRUV DQG FDSDFLWRUV LQ
VWHDG RI XVLQJ RSDPS FKLSV $V VXFK WKH GHVLUHG JDLQ LV
DFKLHYHGE\GHVLJQ UDWKHU WKDQ WKURXJKJDLQPRGLILFDWLRQRQ
DQRSDPS
'LIIHUHQWLDODPSOLILHUZDVXVHGWRDPSOLI\WKHGLIIHUHQFHRI
VLJQDOVFROOHFWHGIURPWZRHOHFWURGHV
%HFDXVHRIWKHKLJKJDLQUHTXLUHPHQWWKHELDVFXUUHQWPXVW
EH VPDOO DQG WKLV FDQEH DFKLHYHGE\ FRQQHFWLQJ WKH FLUFXLW
ZLWKFRQVWDQWFXUUHQWVRXUFHVXFKDV:LGODUFXUUHQWVRXUFH,Q
DGGLWLRQWKHFXUUHQWVRXUFHFDQEHGHVLJQHGWRSURYLGHVPDOO
FXUUHQWZKLFKLVQRWOLPLWHGE\WKHHDUO\YROWDJHRIWKHWUDQ
VLVWRU>@
'DUOLQJWRQ SDLU LV XVHG LQ LQSXW SDUW WR LQFUHDVH WKH LQSXW
LPSHGDQFH
%*DLQVWDJH
%DVHG RQ WKH UHTXLUHPHQW RI WKH ELRSRWHQWLDO DPSOLILHU
FRPPRQ HPLWWHU &( DPSOLILHU LV WKH PRVW VXLWDEOH
FRQILJXUDWLRQXVHG WRSURYLGHPRGHUDWH LQSXW LPSHGDQFHDQG
YROWDJHJDLQDQGWKXVLWKDGEHHQFKRVHQWREHWKHJDLQVWDJH
IRUWKLVDPSOLILHU
:LWK WKH VHOHFWLRQ RI SURSHU YDOXH RI UHVLVWRUV DQG
FDSDFLWRUV WKH JDLQ SURYLGHG E\ WKLV &( DPSOLILHU KDG EHHQ
VHW WR  :KHQ VHYHUDO &( DPSOLILHUV DUH FRQQHFWHG LQ
FDVFDGHWKHUHVXOWHGJDLQLVDOVRLQFUHDVHSURSRUWLRQDOO\

7KHWRWDOJDLQRIWKHDPSOLILHULVWKHSURGXFWRIGLIIHUHQWLDO
DPSOLILHU DQG PXOWLSOH &( DPSOLILHUV JDLQ 7KH GLIIHUHQWLDO
DPSOLILHU JDLQ ZDV IL[HG WR D YDOXH RI  DQG HDFK&( DP
SOLILHUSURYLGHGDJDLQRI7KHUHIRUH WKH WRWDOJDLQRI WKH
SURSRVHG DPSOLILHU FDQ EH DGMXVWHG E\ FKDQJLQJ WKH QXPEHU
RI&(DPSOLILHUFRQQHFWHGLQFDVFDGH
$VIRUWKHUHTXLUHPHQWRIDQ((*DPSOLILHUWKHWRWDOJDLQ
LVUHTXLUHGWREHLQWKHUDQJHRI±LQRUGHU
WR DPSOLI\ WKH LQSXW VLJQDO RI 9 WR WKH RXWSXW VLJQDO RI
DURXQG9
&$&FRXSOLQJ
$V IRU WKHSURSRVHGFLUFXLW VRPHFRXSOLQJFDSDFLWRUVKDG
EHHQ ORFDWHG LQ &( DPSOLILHU FLUFXLW WR EORFN WKH GF RIIVHW
YROWDJHDQGLQFUHDVHWKHJDLQYDOXH
+RZHYHU FDSDFLWRU LV D IUHTXHQF\ UHVSRQVH HOHPHQW DQG
WKLVZLOODIIHFW WKHDPSOLILFDWLRQJDLQRI WKHDPSOLILHU LQ ORZ
IUHTXHQF\ 7KHUHIRUH WKH FLUFXLW VKRXOG EH GHVLJQHG WR SUR
YLGH D IODW JDLQ FKDUDFWHULVWLF ZLWKLQ WKH GHVLUHG IUHTXHQF\
ZKLFKLVWKH((*EDQG
)RUDQLGHDOVLWXDWLRQWKHYDOXHRIFDSDFLWRUVVKRXOGEHLQ
FUHDVHWRDYHU\ODUJHYDOXHLH)DUDGWRGHFUHDVHWKHFXWRII
IUHTXHQF\ WRZDUGV ]HUR +HUW] >@ +RZHYHU LQ SUDFWLFDO
VHQVHLQFUHDVLQJWKHYDOXHRIFDSDFLWRUZLOODOVRLQFUHDVHWKH
VL]H RI WKH FRPSRQHQW ZKLFK LQ WXUQ ZLOO LQFUHDVH WKH WRWDO
VL]HRIDPSOLILHUPRGXOH7UDGHRIIEHWZHHQWKHVL]HRIFRP
SRQHQWDQGFXWRIIIUHTXHQF\EHHQFRQVLGHUHGLQWKHGHVLJQ
')LOWHU
7KHFDVFDGLQJFDSDFLWRUVDQGUHVLVWRUV LQ&(DPSOLILHU
KDG IRUPLQJ D KLJKSDVV ILOWHU WR HOLPLQDWH DQ\ ORZ IUH
TXHQF\QRLVH
$QRWKHUKLJKSDVVILOWHUKDGSODFHGDWWKHRXWSXWSDUW,W
LV XVHG WR GUDLQ XQZDQWHG YHU\ KLJK IUHTXHQF\ QRLVH
ZKLFKKDGEHHQFUHDWHGDORQJWKHFLUFXLWWRJURXQG
,,,5(68/76$1'',6&866,21
7KHELRSRWHQWLDODPSOLILHUVSHFLILFIRU((*VLJQDODP
SOLILFDWLRQZDVVLPXODWHGXVLQJ0XOWLVLPVRIWZDUH$IWHU
WKH DSSURSULDWH UHVLVWRUV DQG FDSDFLWRUV YDOXHV KDYH EHHQ
LGHQWLILHG WR VHW WKH VSHFLILF JDLQ DQG KLJK SDVV DQG ORZ
SDVV FXWRII IUHTXHQF\ D ELSRODU((* DPSOLILHUZDV FRQ
VWUXFWHGXVLQJ FRQYHQWLRQDO WUDQVLVWRU UHVLVWRUV DQG FDSD
FLWRUV
$6LPXODWLRQDQG7HVWLQJ5HVXOW
$QDPSOLILHUZLWKJDLQVWDJHVKDGEHHQFDVFDGHG7KH
FLUFXLWKDGEHHQ WHVWHGXVLQJ DQ LQSXW VLQXVRLGDOZDYHRI
9 +] DQG UHVXOWHG 9 VLQXVRLGDO ZDYH ZKLFK
VKRZVLQ)LJ7KLVVKRZVWKDWWKHFLUFXLWFDQSURYLGHD
JDLQRIFRPSDUHZLWKWKHE\FDOFXODWHG
7KHGLIIHUHQFHPD\EHGXHWRWKHWROHUDQFHRIWKHFRPSR
QHQWVXVHG
6RPH QRLVHV KDG SUHVHQWHG LQ WKH VLJQDO VXFK DV WKH
+]QRLVHKRZHYHUXVXDOLPSRUWDQWFOLQLFDO((*VLJQDO
IDOOVLQWKHUDQJHRI+]WKXVWKH+]QRLVHZLOOQRW
DIIHFWHGWKHGHVLUHGVLJQDO,WFDQIXUWKHUEHUHPRYHGXVHG
WKHILOWHULQJSURJUDPVRIWZDUH


)LJ5HVXOWHGRXWSXWZLWKLQSXWX9+]VLQXVRLGDOZDYH






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
)LJ&RPPRQPRGHLQSXWVLJQDO

)LJVKRZVWKHUHVXOWHGVLJQDOZKHQFRPPRQPRGHLQSXW
LVDSSOLHGWKHRXWSXWRQO\VKRZVWKH+]QRLVH
%%LRSRWHQWLDO6LJQDO
7KHFLUFXLWDOVREHHQWHVWHGWRFROOHFW WKHUHDOELRSRWHQWLDO
VLJQDOV VXFK DV ((* DQG (&* $ JDLQ RI G% 
DPSOLILHU LVXVHG WRFROOHFW WKH((*VLJQDO7KHKLJKJDLQ LV
DFKLHYHG E\ FDVFDGLQJ WKH GLIIHUHQWLDO DPSOLILHU ZLWK  JDLQ
DPSOLILHU XQLWV DV VKRZQ LQ )LJ  )RU WKH (&* VLJQDO DQ
DPSOLILHUZLWKJDLQRIG%LVXVHGE\FDVFDGLQJWKH
GLIIHUHQWLDODPSOLILHUZLWKJDLQDPSOLILHUXQLWV

(&*VLJQDO

'HILQLWLRQIURPZLNLSHGLD>@VWDWHWKHHOHFWURFDUGLRJUDP
LVDWHVWRIUHFRUGVWKHHOHFWULFDODFWLYLW\RIWKHKHDUWRYHUWLPH
7KHUHDUHIHZW\SHVRIOHDGVSODFHPHQWVFDQEHORFDWHGLQ
KXPDQ ERG\ LQ RUGHU WR FROOHFW (&* VLJQDO LQFOXGHV OLPE
OHDGVDXJPHQWHGOLPEOHDGVDQGSUHFRUGLDOOHDGV
)LJDQG)LJVKRZWKH(&*VLJQDOFROOHFWHGDWSRVL
WLRQ 9 LQ SUHFRUGLDO HOHFWURGH SODFHPHQW UHIHU WR >@ IRU
HOHFWURGHVSODFHPHQW$W WKHSRVLWLRQ9 WKH456FRPSOH[
LVLQYHUVHGZLWKWKHQRUPDO
1RLVHDSSHDUHGLQWKHVLJQDOKRZHYHULQWKHDYHUDJHSRZ
HU VSHFWUDO SORW LW VKRZV WKDW ZLWKRXW DQ\ DGGLWLRQDO ILOWHU
SURJUDP WKH QRLVH OHYHO LV QRW DIIHFWHG WKH GHVLUHG VLJQDO
ZKLFKLVLQWKHUDQJHRI+]



)LJ6HJPHQWRIWKH(&*DFTXLUHG1RLVHVDSSHDULQVLJQDO


)LJ7KHDYHUDJHGSRZHUVSHFWUDOSORWRIWKH((*VLJQDOV


((*VLJQDO

)LJ  VKRZV WKH ((* VLJQDO EHHQ FROOHFWHG7KH HOHF
WURGHLVSODFHGDWSRVLWLRQ&]DQGVLJQDOLVFROOHFWHGZKLOH
VXEMHFWLVLQVLWWLQJSRVLWLRQUHOD[DQGH\HFORVHG
,Q)LJLWLVFOHDUWKDWDVWURQJVLJQDOKDGEHHQIRUPLQ
WKHIUHTXHQF\UDQJHDURXQG+]DQGWKLVKDGSURYHGWKDW
DOSKD EDQG ((* +] RI WKH VXEMHFW KDG EHHQ FRO
OHFWHG5HIHUWR>@IRUGHWDLORI((*VLJQDO
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
)LJ6HJPHQWHG((*VLJQDOFROOHFWHGZLWKDPSOLILHUEXLOW


)LJ7KHDYHUDJHGSRZHUVSHFWUDOSORWRIWKH((*VLJQDOV

&)UHTXHQF\5HVSRQVH
6RPH FDVFDGLQJ FDSDFLWRUV KDG EHHQ ORFDWHG LQ &( DP
SOLILHU LQ RUGHU WR EORFN DQ\ GF YROWDJH $W WKH VDPH WLPH
WKHVHFDSDFLWRUVZLWK UHVLVWRUV LQ WKHFLUFXLW KDG IRUPDKLJK
SDVVILOWHUWRHOLPLQDWHDQ\ORZIUHTXHQF\QRLVH
$FDSDFLWRULVSODFHGLQSDUDOOHODWWKHRXWSXWSDUWRIFLUFXLW
WRJURXQGWRGUDLQYHU\KLJKIUHTXHQF\QRLVHWRJURXQG
7KHEDQGZLGWKRIWKHFLUFXLWKDGVHWWRDQG+]E\VH
OHFWLRQRISURSHUFRPSRQHQWV¶YDOXH
,QSUDFWLFDOWKHUHDUHVRPHGLIIHUHQFHEHWZHHQWKHFDOFXOD
WLRQYDOXHDQGPHDVXUHGYDOXH7KHGLIIHUHQFHPD\FDXVHGE\
WKHWROHUDQFHRIFRPSRQHQWVXVHG

)LJ6LPXODWHGIUHTXHQF\UHVSRQVH



)LJ$FWXDOIUHTXHQF\UHVSRQVHIRUDPSOLILHUXVHGWRFROOHFW(&*
7RSDQGDPSOLILHUXVHGWRFROOHFW((*VLJQDO%RWWRP

7KH VXPPDU\ RI WKH SURSHUWLHV RI WKLV DPSOLILHU DV
VKRZQLQWKHWDEOHEHORZ

7$%/(
$03/,),(5¶663(&,),&$7,21
,QSXWLPSHGDQFH 0RKP
%DQGZLGWK +] LPSRUWDQW FOLQLFDO VLJQDO IDOO LQ
UDQJH+]
&055 DERYHWKHPLQLPXPUHTXLUHGG%
0LQLQSXW X9ZLWKJDLQDPSOLILHUXQLWV
0D[LQSXW P9ZLWKJDLQDPSOLILHUXQLWV
3RZHU FRQVXPSWLRQ
SHUFKDQQHO
P$9 P:
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$QRYHOGHVLJQRI VLPSOHELSRODU((*DPSOLILHUKDVEHHQ
GHYHORSHGXVLQJEDVLFHOHFWURQLFFRPSRQHQWVVXFKDVWUDQVLV
WRUVUHVLVWRUVDQGFDSDFLWRUV
7KH GHVLJQ KDG VDWLVILHG WKH UHTXLUHPHQW RI ORZ SRZHU
FRQVXPSWLRQKLJKJDLQDQGORZIUHTXHQF\UHVSRQVH
7KHJDLQDQGEDQGZLGWKFDQEHHDVLO\PRGLILHGDQGWXQHG
WRDPSOLI\RWKHUELRSRWHQWLDOVLJQDOVVXFKDVHOHFWURP\RJUDP
(0* RU HOHFWURFDUGLRJUDP (&* E\ VLPSO\ DGGHG WKH
QXPEHURIJDLQDPSOLILHUXQLWVWRDFKLYHWKHGHVLUHGJDLQ
0DQ\RWKHUIDFWRUVZLOOGHWHUPLQHGWKHSHUIRUPDQFHRIDQ
DPSOLILHUVXFKDVZKLWHQRLVHVLJQDO+]QRLVHIURPSRZHU
VXSSO\WLPHUHOLDELOLW\WHPSHUDWXUHFRQQHFWLRQRIHOHFWURGHV
DQG RXWSXW FRQQHFWLRQ WR '$4 V\VWHP 7KHUHIRUH IXWXUH
LPSURYHPHQWDQGWHVWLQJLVUHTXLUHGWRSURYHWKHSHUIRUPDQFH
DQG UHOLDELOLW\ RI WKLV SURSRVHG GHVLJQ )RU IXUWKHU LPSURYH
PHQWWKHGHVLJQHGFLUFXLWFDQEHIDEULFDWHGLQWRDQLQWHJUDWHG
FLUFXLW,&FKLSV
5()(5(1&(6
 -5 :ROSDZ 1 %LUEDXPHU '- 0F)DUODQG * 3IXUWVFKHOOHU 70
9DXJKDQ ³%UDLQFRPSXWHU LQWHUIDFHV IRU FRPPXQLFDWLRQ DQG FRQWURO´
&OLQ1HXURSK\VLRO9ROSS±
 505DQJD\\DQ%LRPHGLFDO6LJQDO$QDO\VLV:LOH\,QWHUVFLHQFH1HZ
<RUN
 $& 0HWWLQJ YDQ 5LMQ HW DO ³+LJK TXDOLW\ UHFRUGLQJ RI ELRHOHFWULF
HYHQWV 3DUW´0HG 	 %LRO (QJ 	 &RPSXW 9RO  SS 
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 SS
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
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SS
 $&0HWWLQJYDQ5LMQ$3HSHU&$*ULPEHUJHQ³,QVWUXPHQWD
WLRQDPSOLILHUVIRUELRHOHFWULFHYHQWVDGHVLJQZLWKDPLQLPDOQXP
EHURISDUWV´0HG	%LRO(QJ	&RPSXW9ROSS

 / %DGLOOR 9 3RQRPDU\RY ( 5DPRV / ,JDUWXD ³/RZ QRLVH
PXOWLFKDQQHODPSOLILHUIRUSRUWDEOH((*ELRPHGLFDODSSOLFDWLRQV´
3URFHHGLQJV RI WKH WK $QQXDO ,QWHUQDWLRQDO &RQIHUHQFH RI WKH
,((((0%6&DQFXQ0H[LFRSS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WLDO DPSOLILHU ZLWK DFWLYH '& VXSSUHVVLRQ´ ,((( 7UDQVDFWLRQ RQ
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HQGIRUELRSRWHQWLDOPHDVXUHPHQWV´,(((7UDQVDFWLRQRQ%LRPHGL
FDO(QJLQHHULQJ9ROSS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
 ) 5RGHV 2&KHYDOLHUD] ( *DUQLHU ³$&BFRXSOLQJ ,QVWUXPHQWD
WLRQ$PSOLILHU ,PSURYHV5HMHFWLRQ5DQJHRI'LIIHUHQLDO'& ,QSXW
9ROWDJH´('1KWWSZZZHGQFRPDUWLFOH&$KWPO
 ' 'REUHY ³+LJK&055 ,QVWUXPHQWDWLRQ $PS :RUN ZLWK /RZ
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